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© Lecithin-containing food product. 

® A food product which includes lecithin finely distributed 
therein, which lecithin includes; 

- at least 25% by weight of phosphatidyl choline, 

- 0-20% by weight of phosphatidyl ethanolamine, and 

- fatty acid residues, of which residues at least 10% by weight 
are unsaturated fatty acid residues, 

which product includes at least 5% by weight of phosphatidyl 
choline, calculated on the dry contents of the product, 
wherein the weight ratio of the phosphatidyl choline and 
phosphatidyl ethanolamine contents of the product is at least 
3. the balance consisting of edible material. 
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LECITHIN— CONTAINING FOOD PRODUCT 

The present invention relates to a food product which 
includes lecithin. 

Recent medical evidence that phosphatidyl choline may bg 
of value in treating certain health problems and the 
growing popularity of health foods increased the need 
for palatable foods that contain a high level of phospha- 
tidyl choline. Phosphatidyl choline may occur in sub- 
stantial quantities in lecithin. 

Lecithin can be obtained from a variety "of sources , for 
example eggs, brain tissue, and plant seeds and beans, 
e.g. soybeans and sunflower seeds. Lecithin normally 
comprises a variety of phosphatides, in particular phos- 
phatidyl choline (PC), phosphatidyl ethanolamine (PE) , 
phosphatidyl inositol (PI) and phosphatidic acid (PA). 
For example, commercial soybean lecithin commonly com- 
prises from about 50 to about 65% by weight of phospha- 
tides, from about 30 to about 40% of triglycerides and 
other lipids and smaller amounts of other components, 
e.g. sugars, which phosphatides comprise mainly PC, PE, 
PI and PA, each of which is commonly present in amounts 
of from about 8% to about 20% by weight of the lecithin, 
and smaller amounts of other phosphatides, e.g. phospha- 
tidyl serine. 

According to U.S. 4 221 784 lecithin optimizes physiolo- 
gical functions and restores impaired physiological 
functions in situations associated with inadequate cho- 
linergic transmission such as tardive dyskinesia, manic- 
depressive states or other psychiatric diseases , memory 
impairment, familial ataxias or the like. Lecithin is 
orally administered in amounts of between about 0.1 and 
100 g/day. The dosages can be prepared by mixing the le- 
cithin in foods. 
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in U.S. 4 346 084 it is disclosed that choline or a 
physiologically acceptable natural or synthetic compound 
that dissociates to form choline, e.g. PC, when adminis- 
tered prior to or concomittahtly with a drug can by in- 
creasing neuronal acetylcholine levels reduce or pre- 
vent undesirable side effects of the drug associated 
with inadequate acetylcholine release and/or potentiate 
the effectiveness of the drug. When lecithin is used as 
choline source it is administered in amounts of between 
about 0.1 and 100 g/day, usually between about 30 and 
50 g/day. 

The present invention provides a food product which 
includes lecithin finely distributed therein, which 
lecithin includes at least 25% by weight of PC, from 0 
to 20% by weight of PE, and fatty acid residues, of 
which residues at least 10% by weight are unsaturated 
fatty acid residues, said food product including at 
least 5% by weight of PC calculated on the dry contents 
of the food product, wherein the weight ratio of the PC 
and PE contents of the food product is at least 3, the 
balance consisting of edible material. 

By a food product is meant any product which as such, or 
after simple domestic treatment e.g. mixing with a liq- 
uid, for example fruit juice or water, and/or heating, 
is suitable for human consumption. 

By PC is meant a compound having the formula 

CH 9 - X 

CH - Y O 

CH, - O - P " 0 - CH 2 - CH 2 - N + (CH 3 ) 3 

o 

wherein X and Y can be the same or different and can be 
hydroxyl groups or fatty acid residues having up to 26 
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carbon atoms, usually 14-20 carbon atoms, or a salt 
thereof, e.g. a Ca or Mg salt. Thus, in this specifi- 
cation the indication PC includes both PC proper (both 
X and Y being a fatty acid residue) and lyso PC (either 
X or Y being a hydroxyl group, the other being a fatty 
acid residue) . 

Depending on the condition of the person, the desirable 
PC uptake per day can be quite substantial, e.g. as much 
as 10-50 g per day or even more. The caloric value of 
PC is similar to that of triglyceride oil. A group of 
people for whom PC uptake can be particularly advan- 
tageous are elderly people, who normally do not benefit 
from a diet with a high caloric value. It is highly de- 
sirable that PC is administered as part of the normal 
diet, wherein PC replaces e.g. some of the triglycer- 
ides and/or carbohydrates normally consumed rather than 
as an additive on top of the normal diet. 

The presence of large amounts of phosphatides such as 
PE can have adverse effects in the body. This is one of 
the reasons why the weight ratio between the amounts of 
PC and PE in the food product should be at least 3, 
preferably at least 5. It is particularly preferred 
that this ratio is at least 10. The amount of PC in the 
product, calculated in % by weight on the total amount 
of phosphatides in the product, is preferably at least 
50%. To reduce the risk of decalcification of the body 
due to the large intake of phosphoric acid residues, 
the product preferably comprises at least 3% by weight 
of calcium, calculated on the total amount of phospha- 
tides. The calcium can be present in the form of cal- 
cium ions or as an edible calcium salt, e.g. calcium 
chloride. 



To obtain a palatable product it is essential that the 
lecithin is finely distributed in the food product. Le- 
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cithin does not melt in the mouth . Lumps of lecithin in 
a food product can stick to the mouth, giving an un- 
pleasant sensation. 

Preferably the lecithin comprises at least 40% by weight 
of PC, more preferably at least 80% by weight of PC. The 
PE content of the lecithin is preferably 0-13%, more 
preferably 0-5% by weight. Preferably at least 25% by 
weight of the fatty acid residues of the lecithin are 
polyunsaturated fatty acid residues. Suitable lecithin 
can be fractionated soybean lecithin. Other lecithins 
which can also be used are fractionated cottonseed, rape- 
seed and sunflower lecithins. 

Particularly suitable food products according to the 
present invention are cheese, meat products, in particu- 
lar soft meat products such as sausages and pate- type 
products, soups „ which can be in a concentrated or dry 
form, bakery products, e.g. bread, crisp bread, cookies 
and cake mixes, sandwich spreads such as peanut butter, 
marmalade and chocolate spread, sauces and salad 
dressings and oils, margarine, drinks such as fruit and 
vegetable drinks, milk and chocolate, malt and coffee- 
flavoured drinks, which drinks can be in a concentrated 
or instant from, desserts, and sweets such as chocolate 
truffles and candy bars. 

Preferably the food product comprises at least 5% by 
weight of protein, calculated on the dry content of the 
product. The presence of protein can improve the texture 
of the product. 

To obtain a product having suitable organoleptic proper- 
ties, the lecithin incorporated in the product prefer- 
ably comprises less than 8% by weight of triglycerides. 
Lecithin can be defatted e.g. by extraction with acetone 
or methyl acetate. The product preferably comprises from 
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from 5 to 15% by weight of PC, calculated on the dry 
contents of the product. 

Preferably the product includes a bitter tasting sub- 
stance. Suitable products are for example chocolate or 
orange marmalade. 

Preferred food products are drinks , concentrated drinks 
and instant drinks comprising e.g. fruit juice, prefer- 
ably apple, grapefruit or pear juice, or fruit flavours. 
Vegetable juice, particularly tomato and/ or celery 
juice, can be suitably used as well. Such products 
preferably comprise at least 50% by weight of fruit or 
vegetable ingredients, calculated on the dry contents of 
the product. Other suitable drinks are chocolate, malt 
and coffee- flavoured drinks . 

Another especially suitable product is a flavoured and 
sweetened aqueous emulsion, which emulsion preferably 
comprises sugar or a sugar replacer. The presence of 
sugar can improve both the taste and the stability of 
such products,. Such products can suitably be served as a 
dessert. 

Such aqueous emulsions can conveniently be prepared by a 
process wherein from a solution comprising lecithin and 
an organic solvent, said solvent having a boiling point 
below that of water and said lecithin comprising less 
than 25% by weight of triglyceride oil, the organic 
solvent is substantially removed in the presence of 
water to yield an aqueous emulsion comprising lecithin. 
Preferably the lecithin comprises less than 15% of 
triglyceride oil. This process is especially suitable to 
prepare emulsions wherein the triglyceride content of 
the lecithin is less than 8% by weight. 
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An advantage of the present process is that the aqueous 
emulsion can be prepared easily without the need of vig- 
orous stirring . It is very difficult to disperse dry le- 
cithin with a low oil content in water. 

The aqueous emulsion obtained is especially suitable for 
use in the food products of the invention. In food prod- 
ucts prepared with the aqueous emulsion the lecithin can 
be distributed very finely. 

It is preferred to use in the preparation of the food 
products lecithin which comprises at least 25% by weight 
of PC, 0-13% by weight of PE, preferably 0-5% by weight 
of PE, and fatty acid residues of which at least 10% by 
weight are unsaturated fatty acid residues. However, 
owing to the high viscosity, dry lecithin having a low 
triglyceride oil content and a low PE content can be 
particularly difficult to handle. 

In the preparation of lecithin having a composition as 
required for the food product of the invention, e.g. by 
fractionating soybean lecithin, the lecithin fraction 
is usually obtained as a solution in an organic solvent, 
e.g. methanol. When this solvent is removed, e.g. by 
evaporation, severe foaming can occur, especially when 
the evaporation has proceeded to the stage where the 
solution comprises less than about 5-10% of solvent, 
which renders it difficult to remove the residual sol- 
vent. An advantage of the process described above is 
that the organic solvent can be removed without severe 
foaming problems by ensuring that water is present, at 
least when removing the last part of the organic 
solvent. 

The aqueous emulsion can conveniently be prepared by 
ensurinq that the solution comprises 5-50% by weight. 
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preferably 8-20% by weight of organic solvent. The 
organic solvent generally is an aliphatic hydrocarbon 
having from 4 to 8 carbon atoms, e.g. hexane, an alkali 
having from 1 to 4 carbon atoms, or acetone or methyl- 
acetate. The preferred alkanols are methanol and ath&ssol* 
The water is suitably added to the solution before 
removal of the solvent therefrom in an amount of at 
least 30% by weight of the lecithin. 

The organic solvent can suitably be removed by steam 
treatment at subatmospheric pressure. In doing so, mal- 
odorous components of the lecithin can be removed, where- 
by the organoleptic properties of the aqueous emulsions 
can be improved. 

Water is preferably used in an amount sufficient to 
yield an aqueous emulsion comprising water and lecithin 
in a weight ratio of from 0.4:1 to 2 si, preferably from 
0.6:1 to lil. 

Preferably the lecithin to be incorporated in the food 
product is mixed with an anti-oxidant . It is particularly 
preferred to mix the lecithin with EDTA in an amount of 
100-1000 ppm by weight, preferably 100-500 ppm by 
weight, and alpha- tocopherol in an amount of 1000-2000 
ppm by weight of lecithin. Gamma- and delta- tocopherol 
can also be used. In products sensitive to oxidation, 
lecithins havinq a low content of three-fold unsaturated 
fatty acid residues, e.g. cottonseed lecithins or parti- 
ally hydrogenated soybean lecithins can also be used. 

It can be advantageous to mix the aqueous emulsion with 
an edible acid. Suitable acids are e.g. lactic acid and 
hydroxy and fruit acids. Preferably acetic acid or 
citric acid is used. The presence of acid can improve 
both the stability of the aqueous emulsion and the 
organoleptic properties of products prepared with the 
aqueous emulsion. 
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For certain products it can be advantageous to use in 
the preparation of the food product a free- flowing 
powder which includes lecithin. Such powders can suitably 
be prepared by a process wherein an aqueous emulsion in- 
cluding lecithin is mixed with a carrier and then dried, 
preferably by spray-drying, said lecitbin comprising at 
least 25% by veigbt of PC, 0-13% by weight of PE, less 
than 25% by weight of triglyceride oil and fatty acid 
residues of which at least 10% by weight are unsaturated 
fatty acid residues. Suitable carriers are carbohydrates 
and proteins, especially maltodextrins and milk 
proteins. The weight ratio of carrier and lecitbin can 
suitably be chosen in the ranqe of 20:80 to 40:60. 

An advantage of this process is that it can provide a 
free- flowing powder which contains lecithin with a high 
PC content and low PE and oil contents. With such a pow- 
der it is easy to prepare a food product containing such 
lecithin, wherein the lecithin is distributed very fine- 
ly. Usually, dry lecithin with high PC and low PE and 
oil contents is available only as a highly viscous 
sticky mass which is very difficult to process. 

The free- flowing powder obtained is very suitable for 
use in the preparation of the food product of this 
invention. 

Food products according to the present invention can also 
advantageously be incorporated in other food products. 
For example, bits of an extruded product having a high 
fibre and a higb PC content, suitable in itself as break- 
fast cereal, can be incorporated in muesli or candy bars. 

Alternatively, PC-rich products according to the present 
invention can be prepared by incorporating the lecithin 
in only part of the product. For example, to prepare a 
PC-rich pizza, all lecithin can be incorporated in the 
pizza dough base. 
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Example 1 

Commercial soybean lecithin was extracted with 90% 
aqueous ethanol. The alcohol- soluble fraction obtained 
was then fractionated over a silica gel column using a 
hexane-methanol mixture (98/2 v/v) and subsequently pure 
methanol as eluting agents. A fraction containing PC and 
lysoPC as the only phosphatides # dissolved in methanol, 
was collected and the methanol was removed therefrom. 
The dry matter obtained contained 70.8% by weight of PC 
and 9.4% by weight of lysoPC. Approximately 65% by 
weight of the fatty acid residues contained in the 
product were polyunsaturated residues. 

Four loaves were baked using standard procedures and 
using for each loaf the following ingredients : 

100 g flour 
54 g water 
2 g yeast 
2 g salt 

Varying amounts of lecithin were incorporated in the 
loaf as indicated in Table 1. The lecithin was cut into 
small pieces and mixed with the flour before mixing in 
the other ingredients. 

Table 1 

Composition 
1 2 3 4 

Lecithin added (g) 
wt.% PC(+ lysoPC) on 

dry matter 
wt.% phosphatides on 

dry matter 




6.0 9.0 12.0 
5.0 7.3 9.4 

5.0 7.3 9.4 
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With compositions 1, 2 and 3 very good loaves were 
obtained having a high volume, fine crumb structure, 
normal colour and proper taste. The loaf obtained with 
composition 4 deviated slightly in colour, being a bit 
yellow, and had a somewhat coarser crumb structure, but 
was still quite acceptable. 

Another lecithin product was prepared by carrying out 
the fractionation as described above, but adding some 
vater to the solution of lecithin in methanol before all 
methanol was removed therefrom. Solvent was then eva- 
porated at sub-atmospheric pressure until all methanol 
was removed. To the resulting aqueous emulsion, 25 wt.% 
of maltodextrin, calculated on the amount of lecithin in 
the emulsion, was added and the mixture was spray-dried. 

A loaf was baked as described above but using 15 g of 
the powder and 97 g instead of 100 g flour. The loaf 
obtained was very similar to that obtained with compo- 
sition 4. Using the powder, however, it was easier to 
achieve a proper distribution of the lecithin in the 
dough. 

For comparison loaves were baked following the same 
procedure as described above but using unf ractionated 
commercial soybean lecithin which contained 12.7 wt.% 
PC, 10-8 wt.% PE, 14.3 wt.% PA and 8.7 wt.% PI. Loaves 
were baked containing 15 g and 20 g lecithin. Even when 
using 20 g, the PC content, calculated on dry matter was 
only 2.3 wt.%. Both loaves obtained were very poor. 
Large holes occurred in the crumbs, the erupt was very 
dark and the volume was too low. 
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Example 2 

Chocolate truffles were prepared, using the ingredients 
listed in Table 2 as follows t 

The chocolate was melted and mixed with the other ingre- 
dients. The butter was melted before it was mixed in. 
With compositions 2 and 3 the lecithin was cut into 
small pieces and heated (with composition 2 together 
with the butter). When all ingredients had been added, 
the mixture was beaten for a few minutes and chilled 
overnight. The mixture was then moulded into balls and 
rolled in chocolate vermicelli. 

Table 2 



Composition 

1 2 3 

Dark chocolate (g) 227 227 227 

Evaporated milk 30 30 30 

Rum essence 5 5 5 

Egg yolk 40 40 40 

Unsalted butter 57 41 

Lecithin* - 16 57 



* The lecithin was prepared by fractionating commercial 
soybean lecithin over a silica gel column using a hexane- 
methanol (95/5 vol.%) mixture and subsequently pure 
methanol as eluting agents. After removal of the solvent 
from the PC fraction, a highly viscous mass was obtained 
which contained 92% by weight of PC and 2% by weight of 
PE. About 85% by weight of the fatty acid residues were 
unsaturated residues, about 65% being polyunsaturated 
residues. The PC-content of the product, PC/PE ratio and 
the PC content as % by weight of the total amount of 
phosphatides (taking to account the phosphatides contents 
of all ingredients) are shown in Table 3. 



01 46987 



Table 3 

Composition 
1 2 3 

PC (wt.% on dry contents) 0.9 
PC/PB ratio 4 
PC/total phosbatides x 100% 70 

The truffles prepared with all three compositions tasted 
good. Since in compositions 2 and 3 the lecithin was 
used as a partial or complete replacement of the butter, 
the caloric contents of the truffles prepared with the 
three compositions were similar. 

Example 3 

200 g of wheat bran and 25 g of honey were thoroughly 
mixed with 25 g of the lecithin described in Example 2, 
which lecithin bad been cut into fine pieces. The 
mixture was extruded at 150 # C under high pressure, and 
the extruded material was cut into bits. The bits could 
suitably be eaten as breakfast cereal with milk. 

Example 4 

Candy bars were prepared by mixing 110 g of oat flakes, 
75 g of sugar, 30 g of dried coconut, 30 g of sesame 
seed, 2 g of salt, 20 g of hazelnut nibs and 100 g of the 
bits of Example 3 and adding 15 g of warm molasses, 15 
g of warm honey, 110 g of oil and 3 g of vanilla extract. 
The mixture was thoroughly mixed and moulded into bars. 
After cooling down, the bar was a pleasant crunchy 
product. 

Agreeable bars were also prepared by the same procedure 
but using instead of 110 g oil, 97 g oil with 13 g of 
the lecithin described in Example 2 dispersed therein. 



5.4 16.8 
16 29 
92 96 
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Example 5 

pate was prepared from the following ingredients : 

350 g lean pork meat 

350 g fat pork belly meat 

350 g pork liver 

80 g finely chopped onion 

50 g butter 

40 g brandy 

15 g salt 

50 g wheat flour 
100 g lecithin as described in Example 2, cut into 

fine pieces 
100 g lard 

20 g seasoning 

All meat was chopped into small pieces, mixed with the 
lecithin and passed through a mincing machine. The onion 
was fried in the butter and the brandy was added. After 
heating this mixture for a few minutes, all other ingre- 
dients were mixed in. The mixture was put in a dish and 
left to stand for 2 hours. Subsequently the dish was put 
in a hot water bath and kept in an oven at 150 *C for 2 
hours. It was then allowed to cool down and stored for 
24 hours at 4°C. The pate tasted very good. 

Taking into account the amounts of phosphatides present 
in the meat ingredients, the pate contained approximately 
12 vt.% of PC calculated on dry contents. The PC/PE 
ratio was approximately 18. The PC content calculated as 
% by weight on the total amount of phosphatides was 
approximately 87%. 

The experiment was repeated, using a different kind of 
lecithin. The preparation of the lecithin was carried 
out as described in Example 2. When the removal of the 



Bolvent from the PC-enriched fraction had proceeded 
until the solution contained 15 wt.% of methanol, 100 
wt.% of water was added. Subsequently the remainder of 
the solvent was removed by evaporation at reduced 
pressure, yielding an aqueous solution containing the 
lecithin. Subsequently 25 wt.%, calculated on the 
lecithin content of the emulsion, of milk protein was 
mixed in, and the mixture was spray-dried. A free- 
flowing powder was obtained containing 20 wt.% protein, 
74 wt.% PC and 1.6 wt.% PE. 

The pate was prepared with 100 g of the free-flowing 
powder. In the end-product no differences were noted, 
compared wi th the other pSt£. However, it was more con- 
venient to prepare the pSte with the powder, since 
proper distribution of the lecithin could be achieved 
much more easily. 

Crude rapeseed lecithin was extracted with aqueous 
ethanol and fractionation with a silica gel column, 
using the same procedure as described in Example 1 for 
soybean lecithin. The lecithin obtained contained 78 
wt.% of PC and 2 wt.% of PE. A pate was prepared with 
100 g of this lecithin, following the same procedure as 
described above. An agreeable product was obtained. 

A similar pate was prepared, using still another lecithin 
product. Commercial soybean lecithin was ex traced with 
ethanol that contained 10 vol.1 of water. To the 
alcoholic phase some soybean oil and calcium chloride 
dissolved in a small amount of water were added. The 
mixture was homogenized and the solvent was removed. 
Owing to the presence of the calcium chloride and the 
additional oil, the product was a liquid which was 
easily pourable. It contained about 40 wt.% oil, 43 wt.% 
PC, 7 wt.% PE and 3 wt.% calcium. 
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The total phosphatide content was 54 wt.%. Using 100 g 
of this lecithin product, a pate was obtained Which 
contained approximately 6 wt.% PC calculated on dry 
matter, having a PC/PE weight ratio well above 10. The 
PC and calcium contents, calculated on the toted, amount 
of phosphatides, were above 70 wt.% and 3 wt.%, res- 
pectively* 

Example 6 

Green pea soup was prepared from the following ingre- 
dients : 



Pea powder 65 g 

Starch 30 g 

Hydrogenated vegetable fat 25 g 

Maltodextrin 30 g 

Salt 10 g 

Mono sodium glutamate 1 g 

Herbs and spices 2 g 

Vegetable powder 5 g 

Stock powder 12 g 



These ingredients were mixed together and stirred in 1.3 
1 water. 

An aqueous emulsion of lecithin was prepared as described 
in Example 1 and the water content was adjusted to 
obtain a water to lecithin weight ratio of 2:1. 36 g of 
this mixture was mixed with the soup. The soup was 
heated while stirring. 

The soup tasted very good. It contained 5 wt.% of PC on 
dry matter. No distinction was observed between this 
soup and soup prepared from the same ingredients but 
without the lecithin. 
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Example 7 

An instant, pea soup was prepared, using the same ingre- 
dients aB in Example 6 but using 27 g instead of 30 g 
maltodextrin. 15 g of the lecithin-containing powder 
described in Example 1 was added. The ingredients were 
mixed and packed. From this instant soup 1,5 1 excellent 
green pea soup could be prepared by mixing the instant 
soup in 1.3 1 water and cooling it for a few minutes. 

Example 8 

An instant tomato soup was prepared from the following 
ingredients s 

Tomato powder 10 g 

Hydrogenated vegetable fat 6 g 

Corn starch 17 g 

Sugar 5 g 

Vegetable powder 3 ■ - g 

Herbs and spices 0.7 g 

Monosodium glutamate l g 

Meat aroma 0.3 g 

Stock powder 3 g 

Salt 7.5 g 

Lecithin powder* 4.8 g 

* The lecithin powder described in Example 1 was used. 

The instant soup contained 5 wt.% PC on dry. matter. 
From 1 package 1 litre of pleasant tasting tomato soup 
could be prepared. 
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Example 9 

A curry sauce was prepared as follows. 
The following mixtures were prepared i 



A) Malt vinegar 
Sugar 
Salt 

Citric acid 
Sorbic acid 
EDTA powder 
Gelling agent 
Water 

B) Red wine vinegar 
Herbs and spices 
Curry powder 
Ginger powder 
Apple sauce 
Water 



31 g 
90 g 
20 g 

1 9 

1.8 g 

0.07 g 

32 g 
340 g 

34 g 

10 g 

5 g 

0.5 g 

50 g 

60 g 



C) Soybean oil 243 g 

Egg yolk powder 24 g 

Mixtures A and B were separately heated to 90 *C, kept 
at that temperature for 5 minutes and cooled down. 50 g 
of the lecithin described in Example 1, comprising 80.3% 
PC was cut into small pieces and thoroughly mixed with 
mixture A. 



Mixture A was then added to mixture C. This mixture was 
passed through a colloid mill and subsequently mixed 
with mixture B. A very fine tasting sauce was obtained 
which contained 8% PC calculated on dry matter. 
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A similar sauce was prepared, using the same procedure 
but different lecithin. 

Commercial soybean oil was desugared by extraction with 
55% aqueous ethanol, fractionated by extraction with 
90% aqueous ethanol and defatted by" extraction with 
methylacetate. The dried product obtained contained 
54.3% PC and 14.8 wt.% PE, the total phosphatides 
content being about 76 wt.%. 

Using 50 g of this lecithin, a fine tasting curry sauce 
was obtained which contained more than 5% by weight of 
PC, calculated on dry contents. 

For comparison it was tried to produce a similar sauce 
using 50 g of unfractionated commercial soybean lecithin 
as described in Example 1. However, no stable product 
could be obtained. 



Example 10 



65 g of lecithin comprising 80.3% PC as described in 
Example 1, was cut into small pieces and thoroughly 
mixed with 715 g ground roasted peanuts. From this 
mixture and 200 g vegetable oil, 10 g salt and 10 g 
emulsifier, peanut butter was prepared, usinq standard 
procedures. A good tasting product was obtained. Taking 
into account the amounts of phosphatides present in the 
peanuts, the PC content of the product was approximately 
5.6 wt.% on dry matter, the PC content calculated on She 
total amount of phosphatides was about 95% and the PC/PE 
weight ratio was well above 100. 

Peanut butter was also prepared, following the same 
recipe but using only 8 g salt and further including 5.5 
g calcium chloride. Agreeable peanut butter was obtained 
which contained about 3.5 wt.% of calcium calculated on 
the total amount of phosphatides . 
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Example 11 

An instant milk drink was prepared by mixing 100 g of 
skimmed milk powder wit* 8 g of the lecithin-containing 
powder described in Example 5* 

Upon mixing 10 g of this instant drink with 90 g water, 
a pleasant milk-like drink was obtained which contained 
5.5 wt.% of PC on dry matter and 20 wt.l of calcium 
calculated on the total amount of phosphatides. 

Other aqreeable instant drinks were prepared by incor- 
porating in the instant mixture described above, small 
amounts of cocoa and sugar or Btrawberry flavour. The 
chocolate drink could suitably be used either hot or 
cold* 

For comparison it was tried to prepare an instant milk 
product having a PC content of 5% by weight on dry 
matter, using commercial lecithin as described in 
Example 1. No proper product could be obtained. 

Example 12 

Three series of cookies were baked, each series being 
made from the following ingredients : 

110 g flour 
75 g margarine 
50 g sugar 
10 g egg 

1 g salt 

0.4 g baking powder 

To each series an amount of lecithin was added as in- 
dicated in Table 4. The lecithin, described in Example 1 
comprising 80.3 wt.% of PC, was cut into small pieces and 
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mixed with flour. Then a dough was prepared and the 
cookies were baked in the oven, using standard proce- 
dures . 

-/ • * 

Table 4 

Composition 
1 2 3 

Lecithin (g) 14 22 31 

PC content (wt.% on 5.0 7.6 10.3 

dry matter) « 

Total phosphatides (wt.%) 5.0 7.6 10.3 

Although the dough was somewhat difficult to handle and 
the cookies were a bit crumbly, the taste of the cookies 
was agreeable. 

• 

For comparison it was tried to bake cookies with com- 
mercial lecithin as described in Example 1. When using 
55 g of this lecithin in the recipe given above to 
obtain a total phosphatides content of 10.2 wt.% on dry 
matter, i.e. essentially the same as in composition 3 
(although the PC content would only be 2.6 wt.%), the 
cookies turned black and did not retain their shape but 
flowed out over the baking plate. 



Example 13 

An aqueous emulsion of lecithin was prepared as 
described in Example 1. The water content was adjusted 
to obtain a water to lecithin weight ratio of 1:1. To 
100 g of this emulsion 10 g of sugar and 5 g of lemon 
juice were added. The mixture was whipped for about 5 
minutes. The volume increase due to incorporation of air 
was approximately 50%. The product was eaten as a 
dessert. It contained about 65 wt.% of PC on dry 
matter. 
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Example 14 

A PC-rich tomato juice concentrate was prepared by 
mixing 100 g of tomato juice concentrate containing 70 
vt.% water with 5 g of an aqueous lecithin emulsion as 
described in Example 1, which contained 50 wt.% of 
water. The concentrate obtained contained 6 wt.% PC on 
dry matter. 



A pleasant tomato juice drink was obtained by mixing 30 
g of the concentrate with 90 g water. 
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1 # A fooa product which includes lecithin finely dis- 
tributed therein, which lecithin includes 

- at least 25% by weight of phosphatidyl choline, 

- 0-20% by weight of phosphatidyl ethanolamine, and 

- fatty acid residues, of which residues at least ,10% by 
weight are unsaturated fatty acid residues, 

which product includes at least 5% by weight of phos- 
phatidyl choline, calculated on the dry contents of the 
product. Wherein the weight ratio of the phosphatidyl 
choline and phosphatidyl ethanolamine contents of the 
product is at least 3, the balance consisting of edible 
material • 

2. A product according to claim l r wherein the 
lecithin includes 0-13% by weight of phosphatidyl 
ethanolamine • 

3. A product according to claim 1 or claim 2, wherein 
the lecithin includes at least 40% by weight of phospha- 
tidyl choline. 

4. A product according to claim 3, wherein the 
lecithin includes at least 80% by weight of phosphatidyl 
choline, 

5. A product according to any one of claims 1-4, 
wherein the lecithin includes 0-5% by weight of phospha- 
tidyl ethanolamine. 

6. A product according to any one of claims 1-5, 
wherein at least 25% by weight of the fatty acid 
residues of the lecithin are poly-unsaturated fatty acid 
residues. 
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7. A product according to any one of claims 1-6, 
Wherein the lecithin comprises less than 8% by weight of 
triglycerides. 

8* A product according to any one of claims l*-7, 
wherein the amount of phosphatidyl choline, calculated 
in % by weight on the amount of phosphatides, is at 
least 50%. 

9. A product according to any one of claims 1-8, 
wherein the weight ratio of the phosphatidyl choline and 
phosphatidyl ethanolamine contents of the product is at 
least 5. 

10. A product according to claim 9, wherein the weight 
ratio of the phosphatidyl choline and phosphatidyl 
ethanolamine contents of the product is at least 10. 

11. A product according to any one of claims 1-10, 
which includes at least 3% by weight of calcium, cal- 
culated on the total amount of phosphatides. 

12. A product according to any one of claims 1-11, 
which includes 5-15% by weight of phosphatidyl choline, 
calculated on the dry contents of the product. 

13. A product according to any one of claims 1-12, 
which includes at least 5% by weight of protein, cal- 
culated on the dry contents of the product. 

14. A product according to any one of claims 1-13, 
which further includes a bitter tasting substance. 

15. A product according to any one of claims 1-14, 
which comprises at least 50% by weight of fruit or 
vegetable ingredients, calculated on the dry contents of 
the product. 
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16. A food product which includes a food product 
according to any of claims 1-15, the balance consisting 
of edible material. 
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